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I/") (57) Abstract: A semiconductor device (1) comprises a semiconductor substrate (2) on which integrated circuits (3, 4) are formed, 
a first ground terminal (7) and a second ground terminal (8) for electrically connecting the integrated circuits (3, 4) to an external 
ground electrode, and an electrostatic breakdown protection element (5) for electrically connecting the first ground terminal (7) with 
the second ground terminal (8). The first ground terminal (7) is electrically connected with the semiconductor substrate (2), while 
the second ground terminal (8) is not electrically connected with the semiconductor substrate (2). 
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[oooi] *mwte, ^^mm&Ri^mmm^m^mt^ti^mMm^mm^m 
Steffi 

n^x^-m^xM^nx^^^u-riy^n-M^r^m^Mm^m 

[0003] t^5fe(D^^#:^g-e^, _hfET-ryu— i/a^fli^i-^fcfe^, m^ny^m 
[0004] j^-r-, fe&<D&mmttffitt.^mwmmtt\^xmmirz>o misit, 

¥^iSSl01«, ^#:S^102, Jgl<D|*|$|$[H]g§103, i§2tf>|*|^[HlS§ 
104, ffi^ft^-105, 2o<Z)S^3y^M06, 107, 2oC0^j^«^-108, 109, 
&«SfH0^ii5 o ^1^^2<D#rt$PHI^103, 104te, ¥3*ft^lK2 
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, io7%frvx¥mi£mmo2Kmm£nz>o m2(Dmmm^-io9\^ m2<d 
mm^ti^^m2(Dmm^io9\at, &mm?io5t>mm£tiz>o i^mm^ios 

i3\ 2o»^V^— Kill, 112^#^ 0 Jgl^V^i— Kllltt, Ml^ffi^l 
08i:||2(D^«^-109^(Z)r H 1i-S^c$^^ H2(D^V^-— Kll2J3\ f2©gW 

^ i o 9 mm^- 1 1 o^o i^^ttSo 
[0005] ^cffc^gioi^ ¥mfc&mio2, mix.x$M2(D&foM\nimo3, 104, vm 

i£gl01#\ #lx.f^ ^W^/PfyT't^s'^r- ^(Wafe Level Chip Size 
Package rwLCSPj£l>5o ) K^y^r— ^^flX\^m^MU^ 

^-rmx&z> 0 mi6iz^$tiz>£5\^ ^mi^mmom, mmmm20Kmm£ 
[0006] *N*#s©iom, Mx-i-z. pm^v^mmm<D^m^mio2^m^o 

¥mfc&m02(D±1® \C tiNl^ftl 121 tfSj&jfc$*L. -^(DNM^^iB 121 
©-Lasted E«IS^S«dS^S^S$H^b«««flJ122^^$tuTV^ 0 N 
M^#:«121^«, PM^#:-C$>^2o(D^^=3^^hl06, 107, MtMcP^i 

^mi^tNm^mm^^miRxim2(D^^-^i 1 1 , 1 i2tmm^^>o 

[0007] WLCSP(D#^, ^1^^2O#^M^108, 109, ^T^MB^l 10{3, 
tv^¥H^-/V-e*^^ 0 _h^$ttfc^#:^gl01(D^«^^«, m 

m^i22^m^rmmm Kmirhthtdmkvmm. iiF^©t«^iit5 

Hl&^2O^M^-108 ) 109te\ ^S«120rt^^it^7^SMmffil2 
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*154, 155^#^i~6o 
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, ^2<D^W^109^^*^— ^^Bfco^^tCfi, ^2<£>gHfi$SB^109;&3 

<, ^2(Drt§PHI{^104^^m^- ^^p^^^S^ 

^2<^rtfR[HlS&104^(D#-«^-v ? ^^^i-^ o 

[ooio] fflsm^iosamim.^ wr^a«9-efe§ 0 H2^«^io9^^kd^m^ 

i08om^J;^i£v^(D#m^— v^^p^ofc^^^, ^V^~— Khi^on 

LTi^-^«»^2(D^M^109d^^l(O^^108^^^L, |g2<D 
rt§PHIS&104^ili-5 o *fc, ^2(D^M^-109^mM^110(Dm{iJ:'9 1 brS 

\^i£<D&m%^~v&Mfr<>itM&\z&., y^-~ kii2^onlti^— 
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^W^109^t>«9, ^2(DrtfPIU{^104^^^^^o o^«9, HlKDft 
gPHIj^l03^2<Dp fc 3§PIlI{^104<D^(DT^yw— ^^ft^Sfcifc^lRT* 
&2<DgM6«mo8, l09Sr^HtU &2©&;H&^l09&^#a^l02fcg8tt 

L&l^V^lft^fToT^-Ck, ^1^H2(D#^^— Kill, 1120^^4 

^$tbS J;5 fc, ^i<d^^-— Ki l l^^-ett^Ka^^MOTiSsgNK^Hsr. £ 

s^ofc 0 $e>i^ fii©rt^iaK3^2©rtajiaj»4^©ra©T>ryi^— i^^srfli 

— K^:7;&s#£^5£v>5IOTa s fco;fc„ 
[0012] *fc. Ell7^)0{^-e{imi^t) ? ll2(D#^V^--Klll, 112<DW^*^/£ft 

5o m«\ ^2©rt«jiamio4^iic*wtc^m**«*riHi«&-e*>o^4&#, W£ 

^^^^153, 155<Z)^#^J:oT, B ^©tfi^A ^©t^i!), ^l<D^f 

0 0 

KlH^ONi-^«jE^_h^T^6#^fe6fc«), ^2©FWiai&4tt, ^1© 
KllldSON^-5^^^J;t)^l<Drt^iafiSl^^&K3^<DT^yu— 
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[0015] izxz&mmmm&mttffiftft^mfommte. mmmmmmztitc 

m^mmm^mmsth, mm<Dm2<Dmm^i-i, mm^^mw-mm^mnm- 
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[0023] *mw imz&mmm&mmttmx-t^mfommte. mmmmmmztut 
[0024] mu^mm^x^m^mi^mm^m^tc^m^mmi^mm^m^m^ir 
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mw¥mftmm6o<Dmm&M20Ktt'tz>mmm$:^u ^mfcrnmoomfc 
mm¥mfcmmo<DmmmR2o\znir%mmm$:^u mm&fc2o<Dm$t& 

[0025] i ^nmwsis, 2 ^NffrsaR, 3 ^KDrtgpmss, 4 m2<Dp%mm&. 5 
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[0026] £*t, mtt<Dmm&0mvx, ^m^mj&^jfm^^xnm-r^o 
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m&ZfviytrebZo F!JX.«\ M2<Dft1®m&4^ n—MXT^Zf mi 
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tp Kite, PM¥^^^^*^^^^h6^^$^§o 
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KWttthtlZo -£fc, Al@a^23-25fi. Ml<7>mmm3{zmWt£tl. AlgE$|27-~ 

29{*. M2(Dfti®mm^mM£ti%o cummer mi(D\H^mmRxfm2(D 

fo%$\nim4(Dm3f\^Wc&tLZ>o KH23— 26J3, ^— /V30^j;oT2V^C 
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[0031] Ei2^$tv5j;5^ ^i^ffis^-7^, mmmu20(DmmK^m^fiti'mm 
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m^m^tifcmm39^fh^timm^ti^>o mmwt, mmmmt\^x\^mir^> 
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[0032] m3te, m2tW\Wi\^ ^mW-^Wl^WLCSI>\Z.^y^—^>^flX\^m-^(D 

^mi^mmi<^mmmm20KMi-^mmm^i-mxm,mmmmo(Dmm^ 

mm4ot, mmmR20(D^m^^titc^2nmm4u ^3is^«42, jg4ga 
a«43, RxfM5mmm44&mx.%o mmm4oia^ jgi&m^cD^^MB^ 
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[0033] _B£bfcJ;5^ H^®40<D®|^35, 36{2, ^ki^^T^— /V37, 38^L 

H3&U?H5(Dga^Jg42— 44^, -WbO^Htfi— /V^^^mffi^S^tib^ 
[0034] fc*3, ^jg^22<^ISa^m^, 02^^b^(D^RB^tb^V \ 

+^2 ±.iz.ftmt5titcmm^yv (Ei^uev ^ ^(d^s^^^^^h^ 
— /^b&mn-r%%m, -r^^nmrnxh^xxw ^t^. z.<DCu%m26&m 

So m4iz.0t£tiz>£5\z^ &mm^-5^ mi^mm^7tm2(Dmm^8t(Dm 
[0036] !^±(D&^mw-mmi^^^x,miRxim2(D^mm)^i L 7, s^mm^tix 

— i^tt, S«3^^h6^L-C^#:S«2^/^^$^^-e, |ll<D|*|g|5[I| 
^Pt>ofc^^«, ^l(^^^7^LT^ft:^2^#-«^;f— 

^^$^§/c^, ^2(Drt$i3tHi{^4^#m^-^^p^s^«^v\ irt^ib, m 
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[0037] m2&x$m3K^ft%£5Kmm^20Kmm£tifz.M&. t 

l©iIffi^7MS51i:©f^ ^^2(D^«^8^^ffi51^(D^l^, t 

[0038] J^Tt-, ^l(DrtfP[lI^3TV^X«^b7^^(D||2(Drt^[lI{^4^^i-^ 
#^o^TfMi-3 0 06«, ^l(Dp fc 3§PIlI{B&3-e^^L7>y^X^m2(Drt^[lI{^4 

mi<Dmm^7b(Dmco^4>y^^(Dimum^52,mm^Bbm2^ 
mm^8b(Dr^(D^4^^^(Dim^53, mi<Dmm^7bmmm5ib 
(Dm(D^^>y^>-^(Dimh54, M2(Dmm^8bmmm5ib(Dmco^±4 

[U{^4^^§ 0 r.r-e. ^iort§pni{^3-e^^i-^y^X(Dmji^vi, ^cdm^&b 

mzwMist'b%<DB&x(D'mj±&vobu Am*h&f'mi<vft%m$&3(Dti\t)4 
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i^T^(l)««957:o o 
[mi] 

jcoLSA ■ (jcoL56 + Z0)/(jcaL54 + jcoL56 + ZO) 



Vo = 

Z0+ jo)L52 + ja>L54x(j(t>L56 + Z0)/(jojL54 + jcoL5b + ZO) 

■xFr (1) 



r r T\ ZO = 



/»L56 + Z0 jo)L53 + ZL 

jmL55 • (JcaL53 + ZL) 



ja>L55 + JcaL53 + ZL 

[0039] ^^W-WMK^^y^r— BGA/^^- v^WLCSP#-efo5#'g\ L52— L 

[0040] m2<Dft%mm4i^ mx-i-t, n—^^r^m^^m^-h^o ^.cot^, b 

xcd $ ^ 800 q -e$?§ 0 

[0041] E|9«, y^X(Djg^#:^lGHz(D^^«^^-5(D-r^->^^X^^(7)ft-e 

f&KDfa^m$&3<D4^t°— ^>XZote60Q „ B,£^ib^fc|g2<^§B[IlE&4£MV 
t°— ^VXZL^800Q-efc5^^i-^>o EI9(D^7^^*5V^-C. 1H#«^*^5 

mi(D\H^\mmtm2(D^\Mi^4<Dm<DT4yu—iy3^<Dmm^ir 0 r^yu 
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-i^yo^gitt, 20dB£i±x*mm nr^-efcSo &£>fc0*ixf3u 30dB^_L~efc 

<£>2M&#U lmm-ClnH-efc^(D-e, #St#^4£LTffMBi-5Eil&<^$t*2iiim 
[0042] *fc, m&\Z.^ntzM^^h, L54, L55tf>fg;^/jN$<, L52,L53CDfii^^:#l^ 
iOfrZ> 0 U^oT. {£«*f^-5«, T^3^|gl&l^2<D^ft§P[m{&3, 4£^S£ 

22\z.tetfz>Mt±.M, ir^ibmm^U2oicmh^^mmm, mi^<ixmm^22ic 
#>\^x¥mitmu2fab2m s Kmntdmmm. -r^^^^K2o^2# g 

[oo43] ^as^±ds«5. v^ypm&ttzftwzmm&ft&irzmmm—^mftm 

x^umr4vu-iyB^m^^ttmmx^ 0 ^mm^^mi^mmx 
m2(D^m^A{zmm^t^m2(Dmm^s^mwmm^mm^:'r, & 
mm^5KXoxmi(7)mm^7Kmmi-^(DX\ m2<D\Hum^\-i^ ^v^m 

IlI{^3^^#:^2^(D^(DT^yw-^3^+^fflli^«^i!^-e^^ 0 iot, 
H2(Drt$|3[HlS&4^ > ±bx.v—M^T>y P <D\nl$&X&oXh, W\— CO^m^U 

[0044] ^WKiS^fl^W*. _h3zficD^mM^m^-5^fflV^r^^o 
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Xf&ft&ffitZ. L53 + L55-eJe£tv5 0 U0>U iR&^^&lbZm&te. L53 + L5 
5- (L56 + L54)/(L55 + L56 + L54)£&5 0 ftfeUbfiMfc^ L52— L55^0. 5n 

g&j&flSfcSo ^2(DP fc 3$PHIS^4(Di^M^#'l4^fB]-h«^^J:oT, 
[0045] £*-L3&>£>, ^5d^«9^#^S«3d^^aWEE«l^«lttfcft± 

m2<D\Hi®my&4femmi$tix\,^i)\ ^-rvhmm^tixv^^mt.t^\ ¥ 

^#:««2f*NM^#:»^-e^PM^f**«-e'bj:v> 0 
[0046] &4b\ ±^©|ftMH:*3V^, ^NMfrggltt, ¥^f««2^^tb^±feS 

<Dm&fimWtx&<>xhMte%Wtx&<>xk£\,\ 
[0047] igiott, 2^(D^^«^^iffi<D^K^j^c^Sr^ri-5^#^e©fflf 
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m$tiz>£5K s ^mfcmmoi^ $g3<Dftmm&6u m3<Dmm^62, m2<Dm 

[0048] mil^.Tj?g|12^ ^?g#:^®60^WLCSPf^^^— ^^tLTV^^^O 
^^®60(D^ig^«20^^-i-§^»!l^^^i- o mu&xtmi2iz. 

&£ivfcM}&\z*3\^ m2Rxfm3K^&fritcmmbm—<DM)&^mia*m—<D 

M2KD^iat, pm^mm^hfj:^m2<Dmm^^^h64^m^ti. mmx2 
<DW%c<vmBmia-±, aiie$|7o— 73&mfhnz> 0 aiie^7o— 73^ M3cofon 
m$&Qi\z.mwt&tiz>o aiis^7o— 73^, */v—7fr—/]/74 taotst n ^s^ce^ 

mmtStlZo WLCSP^I^ M3(Dmmm^62, RTfM2<DmU^63^ ^frl 

^eti^m^— /i-xm&istiZo B3(Dmm^62\^ /ut*—/u75k^x, ai 

mM73l<Z.mWi£n%o B2<Dmm=!>??b64^ /V76(31J;oT, AlgS^ 

70^S^$tt^ o 

[0049] Blll^TJ?g|12^$^J:5^, ^2(Z)^JfiS^-62, &U*H2<DmM^-63te, 
^tL^H^S«20(D^^B40^^$^^i-^m*77 ) 78 1^*1^*1^ 
$c£*v5 0 mm77l^ /^7*- /V79^LT, 11^^20(7)1^^^^$^^ 

±fems^b-c{^ffli-§iaa««39^^$tL^ 0 ms78te N /^r*- /vso<hm. 

HS^«20(Z)p fe gfP(D^3@S^iB42^^it^tvfciaa**81^^$tLSo * 
*d\ EI12^^$^J;5^, Jgl^mM^9£J£2<D««T-63te, @S^««81^ 
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